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(57)Abstract 

PROBLEM TO BE SOLVED: To create the bonding 
method for the connection like a material constraint of 
an HDB with an electrical contact part, which functions 
thermally and secondarily, and moreover, to create an 
HDB, contact part and device provided with the 
electrical contact part, which functions thermally and 
secondarily, using a bonding region. 

SOLUTION: In the bonding method for the connection of 
an HDB with an electrical contact part, the contact part 
(2) and the HDB (1) are bonded to each other using a 
bonding material (3a) comprising an adhesive element 
(3b). In an HDB contact part device, a bonding region (3) 
comprises the bonding material (3a) having the adhesive 
element (3b). 
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Oa) Srffll^T, (2) tHDB 
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ft, 
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# >-r > ^ v A -t o J'J i- i 5 v «ft— 

* (n) ^gBriWSlxSc HDB 
CO T / - K l-*5 3 ^ t* * *> — il!l<7?HD B <F>WkV>tz. 

y%vt* ±fcffi« SixTV * 3£S S 7 y 9 © JSK J: 
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5. 
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Sjfelf fen, wO^+*^K*tliHDBi5x^ ^ •> 
20 — flJfi£v>ffitrjSo-CD!>#»4 (Mtttt) Six, 

iri4. HDBKT4**ixfc«W>9 0%4»IWE^-1r i e 

looii] jRKucMJJcwtatei-sm^ttftSEfcaB© 

fcftwi^ltLT, fe 

25 n, CC0^>'X'('^^!7'l'-¥W? | Jt4, S^-KllirT^M^ 
^SixfcHDBOmSI-^LT^Vx^ V^SiX, cw 
^tb^t-14, HDBIwT£jft3Jxfc*W> 1 %/J 5 WIE^^ 
x -f v ^ 7 -V L T £MR S ix 5 . 
[0012] fR6t»lwfflft«)4afiSr*i"S*fttt*Sf* 

30 n<oit#><r>&<»mbLx, m9>?x , r>wsuwtfs> 

Ix, ici^y^fylililiHDBiiSxW^v- 

mx-u tttrtzii* mr B w%2\zx 3 5 %<D&&m*^-f 

Z>;<;Uxm®}1%\Zii^ HDB lr T*^ S tllt/W* f— 
^JRHi*«)3 1. 5%, *fcl4HDB(CT^S4xfc^ 
35 iHtKO^mW-^X' 9 0 %as|tBE«B^ y x ^S* S:^ 
LTifcftSft©. 

[0013] HDB fc«4^4«H»»©Wf»ft3Ktt4* 

mnotm*- hi— ®\tx£'j>t£V t tmm 

lw*dil*tt£fl* Sr^tr. HDBtm 

iiisyn -t ^ , ep %>m&%mz. £zt%£7B-t7>\zx 

[0014] m&-? r n±Xlt, 1^— 4*EVMw 

45 MttS-frSrt, £ £l4&iPtf)&&£ttf4 Srffi V 

h -f- -fro - i iw «k 9 BHteSlxo. * /c, 
fitd ? a -fc ^ 14 . 4mft3Rfi!)&ttM«> SfiE (w «t 0 tt T 
L , -c©fi^l-XEilS3xit«l4, tmmK^lKSC 
<D®\ f ±ZWz-tk<r>X'ho<. ziib<om±b ix'&<Dk 
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[0 0 15] 5, $ttKIfl&ftfctSt£1-S 

[0 0 16] JR«»cli]ft69UaiBi--S 
«ftttft«tt»£HDB*$r#1-a«lltt, 
*WfcHDB4©Mfc»MI«*r#U 

[0 0 17] tfi^-f^fcjsv^ 0O*tfloi7);xii 

*SL atf/*tHilO«Wil4^K± 5 » H 

DBO^ttWMr^LTCOHDBfcfcttSftS. - 

HDBfciii£©aW*:-5-*.» HDB£S« 

V^l7^-Vi:HDBSr««$*5»S-roSgfi:U-C» H 
D B ^ ©5F*& — **flEA* * ffiSfti" * ^ * » - H D B 

©asMS:HDBSrfi*.Ti}«ti-*. «Btt 
-f a ± 7. <oW&!&.\z. t o T t 7- A 1-331} 5 H L D 
0>#BHtU: t o T t ^*iJ-C*> 5. 
[0 0 18] n ^#lt«w*3V>-r, HDB<0&Jps$4ggB 

? talmas* it\*&m • n <? • &Btft£&*>iBft&x 

JcT, ^JSMl/ic p * -tiro r t fc <fc 9 K»&fc 

[0 0 19] a^#lj-7 p n-fe^{r}oft^S0ri: U-C, & 

x Wt>HDBt«*ttft«JS»tt, $ 

-co d ?!S^(OB[Waft£tT©?&*P^ <t 0 » H D B KB: 
«t*ttfcSHRjMfc*il. Ctf>§S8Rl4H D B eft*!:: b o 

JrHDBj.'D 1 ? tttftttti- 5 »S K 14, * # «1Mt 



[0020] »SM&IiteZ>®n 3fctfKHDB*» 

PSU HKI4, HDBfcfcoT**-C*>5ttl&-C*V'>o 
[00 2 1] D h-*-- © loto' 

ansttfc#M^s»»3&»5» aura, 
io s»sw©^^^^^- is** n%*ftvx 

[00 22] JEtoMWMtfiBlfi: LT, hi— 

9s HDBOft«477tyh4««fCU4 5. tto 
20 *l£>„ 

[00 2 3] 5JC X nr>#tt7'D-fe^lt, ^^-tJK^ 

I*, w=HDB©AJR»{Ba*se!«ii-5. 

11, HDBMia^^T^CDd^SiliP^^n-fe^. 

25 

[0 0 2 4] a $ttV&m.<om*ttlitXffi. BP*5v IRl* 

[0 0 2 5] o >>{«HtSBtt©ffiglf*»JSi _ 5 tifko.t 5 
35 * ax^-T <4otU5. SS*'>4 < S-oSMF^ fc« 
[0 0 2 6] ttXSHfiCJ:«« HDBjtWCflM&KMft 

40 65 5 ««»4t»«« wfc tbnw&xm iw 13 it 5 

6t)^&'%0 /ot7»iHDB OtKMW 

wCOtKM'ftli, ^SlcfiHLT, HDBS:*#ftWli 
45 ftXSllwS&t, »frl=J:o-Ctt, 

|f<o*S*^d* b H DB 14+^1= \-mm $ 

[oo27] ?$?i5Rffii-«tos mmzftgkmmifei-v 
m.mmfmz*+ott®mmvi d b • ttntn • 
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5111 33V ^HD B Sr*S4««tt*3fiir £ b LT L * 

$ b LTLS 0 Z. bt) i ^lfbfcZ>o 
I00 28J 

[*W*i»»LJ:5i:i" i BlMll #*W©«Mtt» HD 

-fe * (0**14 je*#l§BB $ ft 

[00 2 9] RWfc, *3BW©WU4» 
««+5««tt4*«»Srffl|jtfcHDB • ®ft6g|5 • =£@ 
Sr. «^«*tr»v^ilHM-*iiK*>9» r©=gjgT- 

DB • gtttt • ^ttl^fcttS^*©^^©*!^*® 
[00 30] 

[00 3 1 ] *5EWfc«o-C, K1KlcB8i"%tteiMi 

*HDB • i t>«»*^S. 

[0 0 3 2] S&fegUirHDB i©fi?*tt«gti:V5*3S 

'>4 < T*tri v ^5 r i aM*tf bW„ fttttSStt^D 

«h&**»w*«si**/iv^-ca^/<- hi— & 

li , WftoWk SrtMfc-fJt & K&R 4tt£«tf<0* 4*tt 

4R»4#$ w tJi<7 p D-fe^ASSig$n5. Mir, CL 
©$=£ T'n ± * ti — tf<DUffl)l&.&'??7i?iiftX , ^ix 
\zX 9 , u-1f©fc»l=«H*W«R*S:l ! l i to4v 

[0 0 3 3] fiWBR^o-t^tt. ^/Dt^toM 

35» feiifctt*-Ct>ff toil**, w ©#£©«J®&# 
tt. «*ffl*«r*tr*£*ma s » 3l4«<Jft*Pl*fC, 
£®is«©+# 4* $ £ «t 5 *TSBtt«>*ttl= ct o X , & 

[00 3-1] ffil 



[0035] ^Jffi4«5bD**J<0»tt^*V^-C, 

[0036] **tfr#i/t, 
io *-ftfcJ:!>, ttft-CJfv^MWE^****^ -©&£ 

15 [0 0 3 7] £ ©4§l§\ »#ttSia«)**J4*Jt*ttT? 

», h d b K33 1* 5 d 9tttrsmttmx.ti<tti> x 5 4& 
«®gsi5, mmzmt&mz&vz a ttttrssmi&MML 

[00 3 8] *»K*«r*i-S»MM*«» ° 
25 5«tt*#Bi:i-5-i:4<, «*43S««rfflv^-Ctt« 
[0039] HDB tx «*5»cM*W»r«l6i-S«««» 

30 WSt)t£7 T 9 * iK HDBi:«»W4a*»©^*. 3fe 

[0040] »»K***tr»^*J1sH4» ©*^^ 
35 DBt, «iWlEBJ»Wlc«ffii-*«*W4«»»i:*» 

[004 1 ] «»H*S:*tr»&*»*tt, 

^btW1-o^, HDB7/- K* tttHD B * V- K t 
f£fU& 4tSftbSB i © Klw *3 it 5 v ^5 1- 8? o ¥--frt£-&M 
&<£flJ1-5 C t lc«t t) , < t£3R$ v > 

T, m^©^W©)?$li®^T/h$ < , SP*>io 

[00 4 2] tt*5f»Sr*tp«^*mtt. 
iaift'1 0 0 *C t v ^ -j ir [&v ^ 9 ^ K^ffi^ lr W L- , 

50 &££trigasw*-x?i*. -c©^4m«as«tJ- 1# c> 
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tS^g^i: LTOHDBI4, PlilKiliSlw £ b £ftTI4 
r©3S**»b, HDBI4, cw|MMKC> 3& 

WfcSttfflORa-HRlfc. HDB£Ka*-t©BSfcB8fC« 
toXW^ItMZ&SHz'fomZiriZ), HDBO^tt&g 
14, OO'CWT, AHMKteli 

IS 5 0-7 0*C"Cfc5. »£Wttl±» HDBlCT4iftS 

1>o-CfcHDB«)!K*J: D 1>IRv^V*$ ■£ t lifcv\ 
10 0 4 3] »#K*Sr*tf»^lt»tt» #< oi§£, 
PRSttT-fcS. HUKaftKftliHDBtt, 

OfcfcKHDLI4, fc*Sfcl4«WS©*ffl 
•ir— ^V^^IrSi^-ii^HS, HDBOfcfcOiOfz;^ 

[00 44] 

[0045] BlfciaSUllttTBflmi.' HDB 
(1) IritfcHDL (6) #^$*l/OvC, mJIfiHD 
B (1) 14, liffl OO^mOf $(0nfGaAsSS 
fcWU COnJgGaAsSSttt, pSGaAsHK 

■ *#C»j«SixJ^u-irtttB# (la) ofcftop 

fc^t^^^Wr^SftTV^. (n) <WO 

«ffiliHDBO*y-K (lb) T?fe9, if^^->- 

(p) wo&ffiiiry— K (i c) t-$>5„ *y-K 

(lb) tt&MftStt (Id) £, 7V-K (1c) 14 
•£JR»g|5 (1 e) SrS«M-*. HDB (1) 14, o> 
(5 a) Srffll^T f p - s i de-downj X'° 
(5) fe^L-CRJIM* (4) IdnfrttttSixT^ 

t, corsm* (4) 14, f^ss********* 

*654 P ttfltn ZMM-t 5. (31? 5 0 p ra Off $ Ol|*» 
bjft54«7^^A (2) 14, HDB (1) «HKW)CM 

[0 04 6] HDB ( 1 ) On fflO&RltiBH (Id) 

ii i4, m^mm^ttm^nn o a) tux, 

(3 b) a*iMi**f0^5. W*<z>»£'<--h 
fip^HDB (1) i'&Ft^fA-A (2) £14, H 
DB (1) ±[=il**il-CV (3a) fcjtfL 



X&M74** (2) SrjfUWS 
U (3 a) LT*ittfcT2^fc*tt3ft4. - 

0#£, ft&ffitt (3) OJ?£l4, (5lS2 0nmCfS®i 
SteT'n-fc*!*, t-*t"PitOR«**l5ffl 0 0 
05 tSfcv*5K*bftfc^fcTfttf$ftawfcfcJ:!>«a 
Six*. wO*§-£, (3 b) OSft*!}!^, - 

5. S^Dt^^TtOHD L (6) 
T, HDB (1) *Jt-<5i»V*£K7*'f/K 
10 H^ir»< J.<?"BFlWtoSWIfcDD©J*^«l* (3) Kg 
<5^T, ^^S?m«6<3^^5i^HDB (l) fcfiHti* 

[oo47] :©n nm&m^wi&ftmt l-c, 

HDB (1) (1 d, 1 e) 3rftfflLftV> 

15 «#«a«|Mf&*t$. 

[oo48]ii %wm~<o n mmwit **>**J4se 
mmtLx. m2\z$Lxfch.z>&o\z, m$.it\tt<n& 

j£<DWn (2 c) *fcttHlna (2b) fc&JRT'^W*, 

(2) KSttSwir^aglf £>iv mboBHn£|5 (2 
20 b) ^fcl4Elg|5 (2 c) ICiO, *#fc»&*m#£« 

-?-nir«tt), Eio^lEttttl^bfffe-f. * 
^#WHDB©7rty HcSttlffii-r. 5f#) 

(2b) 14, «tt*^ (2a) Sr*i"Sn«««Sr«/a 

25 U Sfc, Z\<nfiSm9if (2a) (4^7 (2) 

[0049] eksr i njte»eo**ij*a5?B«* s Ea 3 k 

£4 (3 b) ffMizmi 1 0,<mHft^T'2 0/imO* 
30 #£fl>>>2Ffc«*MP (3 c) ^e>fi£5^:JS'ltO^SI*t 
friiiO«)fc$A/TV^»&tt-fi- (3 a) 

(3) lr«ffl$^TV>5c roii.iDlrj;9, 

(3) ©**ffifiijMET31x5. »^«WE (3) Ol¥$ 
14, b^-OM^O^ffiSr2VMcrt 1 L#lt5 - 

35 Ctlcit), atJUJIlO+Tf-ftfctttWttWIIIBSti 

[0050] %\ %mm.<r>\&<n^w^mtm 4 n 

^ilT^T, -twT*l4, 1 0 .um~2 0 ^mO^rf $ 
<Dm%L? (3 c) Oft^OI-, 5 .umWTO^f $OSR 

40 (3d) fci7/j^«o^^oJ?$ir-r[tffl$n 

TV^Oo tti:i9, ^P«Off$ (2 0 urn) 
^-0^f$ (5//m) £9<bng>ft>&*#lWfrK:ti. 
HDB Ic^i-oSRe^OiWmTjO^i^^^tU^E^ 

<J5 1 0 0 5 1 ] m 5 iz x z>m 2 nmmx-ix r k w 

J rig;',i:J.tttlft (1 a) ^WtoHDB (l) ar^Sx-fcHD 
L (6) ^^$^^xv^T, MfiHDB (1) 14, I5li*l 
0 0// mCOW $ O n Jf?-G a A s StSl'W t , :©nfG 
a A s 3SSI-I4, p BG a A s fflMa t*lwJt^$^IL 
50 ou-«* (la) Ofc^Op n»&1MB*r*i"5 
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3 5E*fctt 4 B#a#*lx M9 ^r->^^ 

tC$jft&JvC^£. (n) m<Dmm\*HDB(o$y 

— K (lb) TfcD, ^f*?->- (p) {PJl©gE[g|4y 
y-K (1 c) -efcs. *y-K (lb) I4&B&S2I5 
(Id) T/-K (lc) l4#»ffl#Ofe*©4JR 
t£&95 (1 e) fc^J*r*. HDB (1) 14, SSWlZ 
T, n £ (5 a) fcfflVT fp-s i de-upj to 
(5) tr^b-CWIM*: (4) lco£tftt$ax-C 
vm:, :o»i* (4) 14, *&»fc*£fc«tB8r#-t-* 

JfflD44»bift***kUl»«i»«b9y^ (2 a) fcsfrf 
5BMkTA'$ = £A«-fc7Ss/**-£lg (2b) 14, 
HDB (1) ©RlttfcmJcWftaKttfc^SpflO©* 
ft»4«tt«B (2) ^S*i-5o 
[00 5 2] HDB (1) WpftllO&JRffiSgB (1 e) 
£14, *#K*Sr*tf»&»» Oa) tLT, «^RW 
KJ&Mte8H4©«*£iJ (3 b) iStt**itTV^. 

hi—* wh&m&mzhit*? 

(2) iHDB (l) £14, HDB (l) <D&K&1SM 
(ie) fcWth??? (2a) otn?Jio*ii©i 
$K«IS$iX-Ci9«h7y^ (2 a) #HDB (l) © 
^JKttWB (1 e) KfefeftSCil^!?, (3 

a) ?rJrpE"T5 r. t laoTifittBS^M^lx 
5. W*«?A*»rolBKT» 3 1** aa<75 
a$©«Brt^{tll^5. ISF7-^ (2a) M Cfik 

(la) ffl) dTs »^«tS©J¥SI4. »ai£wmi- 
7-^ (2a) Wlp^ (20/im) £*"t-3. 1S*^J 

Ob) ©sHbttSsaiw-cfifrii, 

l^t, fg-g-yo-fe^j^T^WHDL (6) (O'&mzlS 
V^T, S^Ogf-ftT/V^^^AiSG a A s \zMUirZB 
*«**«r*t-S«)-C, *»4KW#HDB (1) fcfi 
& Six 5 it 14 ft V>. 
[00 5 3) m2SJ£^fiW^iJ^^^!)Ti4, 81^ h 
7^ (2a) tT/-K4JR*fl»B (1 e) tOMW 

^F!)l4H6tw^$ix-CV^T, -£CT*I4, lil3Tl 0 /i mtf> 
**3G>'h&>MM&? (3 c) a»fcj£5&Rttro8W)D3f 

fl^WR (3 a) (Dm%MlZ&m±<iOW%M (3 

b) lw«»lc^ESivT>6»StiTV x S. 
(2a) fcT/-K&mtt?Bfl (1 e) t 

ffllEtt &A) lw 4 r» , h 7 y 9 (2a) tT /— 
'MkWSl (1 e) i®M©»MIWK*il*3**tttt# 
1ST 3 no . *« h 7 •> 9 (2a) RCttl *T<8&-?- 

i4, mn.hyy? (2a) imicTiwE-f^iflifit^att 

9, ifcttift (1 a) (OlS^WWjt^JM^SEcFii-tl^. 

<o c mm* , ©m^«^ t hot 



[0054] ®7\ZZ5%3mi&M1&X'te. lHz<D& 
tt««*»fC 1 m s 0>s<A'XiM\i*tZ'</l'XmW><Olt.t> 

05 ^Sr^-t-5 2-oOHDB (1, 1' ) Sr**.fcHDL 
(6) #;j*3*lTVM:, tdfEn^Ga Asg&Ktt, P 

a, la' ) <&fci!>©pn»£«&fe#**37C**:t4 

10 TV^o (n) «©affii4HDB©*y-K (1 

b, lb' ) T'fet), =.y*99*s— (p) ffi!lO*BI4T 
/ — K ( 1 c , 1 c ' ) Sr*-f .■ #y-K(lb, 1 
b* ) tttkMMftt (id, id' ) «\ 7V-K (1 

c , l c ' ) ttftJWBM ( l e , l e ' ) frSErl- 

15 So 

[0 0 5 5] (4) 14, SglHDB (1) © 

jbv^h, m-sttm oa) «>«sr*u i©»^*m 

(3a) 14, (3 b) ©teK, 2Mm4 9t>*$ 

20 fc*£S<0£*»feJ*5«M48tf- (3 c) Sr^tfo *1 
HDB (1) SWrl2HDB (1' ) 0*y— K*A 
®^g|5 (Id, Id') iw(4, H*<0»^»** (3 
a' , 3 a") iSKitblX-CV*5. ^ 1 HDB (l) 
14, p(BJiE-C«B«3E«H*: (4) (3 a) ©M 

25 IC»LTjfUti^bil» ^2 HDB (l' ) 14, *1H 
DB (1) ©fcii)KjRftfcBlft«)iratgi-5n«ttffl-C 
fet), pifflHDB (1) ©*y-K*JI.»ffieS 
(id) (3a' ) LT}?L 

•Wltfcn-So IlHDB (1) 14, mmz. I2HDB 

30 (i* ) rofci!>fci»«fcM*Wfc««-*ap«tttt-e*> 

HS2inGtMK*: (4' ) 14, ®2HDB (1* ) <T> 

ittb\zf&mzm&.ft\zffi.ni- 5 n a*a-c*> 9 , is 2 h 

db (l" ) ©ay-K&JRttffiSB (Id') 

(3 a" ) ©JIiC^UTjf L#»tfe*L5. 
35 JH (3b) <omt&£&.\zxftt>1n, ±X<D4^<DiM-& 

T, 3o©S-&®^ (3, 3* , 3" ) ©J?$(4, 2^ 
m~4 *nn»wfS€B$ttSo 
[00 5 6] » 3H»»«©**]««I*-Ci4, (tliCOH D 
40 B, 8P*,2o4!5'b#V'>HDB/j5HDB^^S'^i:LT 

[0B5O(JBHi4lftW] 

[01] *«tW4n««»» HDB, .R(J t M^•arSV^tI 

45 ic45hd L<o§sffl©si i $m&m%?F*mx'ho. 

[0 2] JB i &ti0B1B0ttfttt& ii 9f«»©**J*SOi. 

[03] SlSIMBEilBlctsv^, «#H*Sr4tr»&« 
«ir*J{t5» 1 wWfiJ^miEr;r#^^1-0T'rtc,o„ 
50 I04] ^ 1 ^tftJEf<8tr*>^T, »^i-a;W^® 
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[15] «ftft&ptttt& HDB, &lffl#£Sv>i:: 

«rffi*»m*&fl* taWBEfc iSHDL ©^g^m 2 
HJS?glgfc*1-0-efcS. 

[0 6] *2*»»l»t33V^-c, «aHBlf*r*tf»&fi 

[0 7] 2oOHDBS:fll*.J.o^i'->^^-Ci6»i-'< 
#*JBMI^J:5HDL«5»fi©»3lSltoKtBSr*i-0T? 
*>•), r^HDLO^gli, JglHDB£bT£tt£ih, 

'1.1' HDB (*UA^*-KU— 5*^-) 

ia, ia' u*»aa# 

lb, lb* HDBO*V-K 

; lc, lc' HDB07/-K 

ld s Id' ;& y—K W&JR&agB 

! 1 e , 1 e ' Ty - KOAMftBA 

' [01] 




[02] 




2 (01~4) ^JR^-f/VA 

2 a (02) 4*7-f^OSH!*^^ 

2b (02) ^JR7W^AOMpSU 

2 c (02) &Mk~7 ■< ^M.<0WU 

05 2 (05, 6) p0fl©**tfi&ftft*&Si 

2 a (05, 6) tlh7y^ 

2 b (05, 6) gKbTyV/5 = i?A • ±7 5 

3, 3' , 3" m&m® 

10 3a, 3a', 3a" tt6fm 

3 b «*S"J 
3c 

3d *3M48* 

4 (01, 5) aftMt 

15 4, 4' (07) H5®i^^ 

5 B 

5 a a ? 

6 HDL (*U*^*-KU— W 
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[03] 




[06] 



i 
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F^ — -M#%) 5F036 AA01 BB01 BB21 BC05 
5F044 LL07 LL09 LL11 
5F073 CA11 CB02 EA28 FA21 FA27 



